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(57) Abstract: The invention relates to a brake device (1) for a construction machine, comprising a first brake circuit (2), which is 
coupled to a first brake member (4) on a first wheel axle (6) of the machine, a second brake circuit (8). which is coupled to a second 
brake member (10) on a second wheel axle (12) of the machine, the first and second brake circuits (2. 8) being independent of one 
another, a pressure source (14) for hydraulic oil, which is coupled to the first and second brake circuit (2, 8), and a brake valve (16, 
16'), which is coupled to the first and second brake circuit (2, 8). which brake valve (16, 16') is designed to control the hydraulic 
oil from the pressure source (14) to the brake members (4, 10) on the wheel axles (6, 12). The first or second brake circuit (2, 8) 
comprises limiting elements (18, 42'), which limit the pressure and/or How of hydraulic oil when the brake valve (16, 16*) controls 
the hydraulic oil from the pressure source (14) to the brake members (4, 10) on the wheel axles (6, 1 2). 
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Brake device for a construction machine 

The present invention relates to a brake device for 
a construction machine, comprising a first brake circuit, 
5 which is coupled to a first brake member on a first wheel 
axle of the machine, a second brake circuit, which is 
coupled to a second brake member on a second wheel axle of 
the machine, the said first and second brake circuits being 
independent of one another, a pressure source for hydraulic 

10 oil, which is coupled to the first and second brake circuit, 
and a brake valve, which is coupled to the first and second 
brake circuit, the brake valve being designed to control the 
hydraulic oil from the pressure source to the brake members 
on the wheel axles . 

15 A construction machine, such as a wheeled loader or 

a dumper truck, must be equipped with brakes that are suited 
to the varying characteristics of the machine. In one 
extreme case a fully loaded machine must be powerfully 
retarded and in another extreme case the same machine 

2 0 without a load must be gently braked. In order to enable 
the driver of the machine to handle the machine, the 
retardation of the machine must feel controllable and 
manageable under all operating conditions. From an 

ergonomic standpoint, the force applied to the brake pedal 

25 by the driver must be the minimum possible. The control 
travel of the brake pedal must also be the minimum possible. 

The brake systems hitherto fitted on construction 
machines comprise two or more independent brake circuits, 
which are controlled by a brake valve. The brake valve is 

30 coupled to the brake pedal, which opens the valve when a 
force is applied by the driver, so that hydraulic oil under 
pressure flows to brake members, which are arranged on 
machine wheel axles or wheels. The brake members comprise a 
piston, which is moved under the pressure of the hydraulic 

35 oil and presses a brake lining 7 against a brake disc. When 
the driver releases the brake pedal the pressure on the 



WO 01/30625 




PCT/SE00/02014 



- 2 - 



brake piston 5 ceases and the brake lining 7 is moved into 
an initial position by means of return springs. 

When the driver presses the brake pedal, thereby 
opening the brake valve, it takes a certain time to move the 
5 brake piston 5 from the initial position to the position 
assumed by the brake piston 5 when the brake lining is 
bearing against the brake disc. This time is called the 
brake application time. Once the brake piston has reached 
this latter position the pressurization of the hydraulic oil 

10 against the brake piston commences, which leads to a 
powerful excess pressure surge in the form of a pressure 
pulse in the hydraulic oil. This excess pressure surge 
gives rise to a brake shock, that is to say a powerful 
retardation of the machine in a short time, which the driver 

15 experiences as a jerk. The excess pressure surge also 
results in components of the brake members being exposed to 
heavy stresses, which among other things generates noise. 
The jerking and the noise are experienced by the driver of 
the machine as irritations. 

20 In gentle braking the force on the brake pedal must 

be slight. If the machine is travelling on an uneven 
surface, so that the machine jumps and shakes, it becomes 
difficult for the driver to control the brake device by 
means of the brake pedal in order to achieve gentle braking. 

25 The retardation of the machine will then vary, so that the 
driver perceives the brake device as difficult to control. 
In order to achieve good controllability of the brake 
device, the brake application time must be as short as 
possible and the excess pressure surge as small as possible. 

30 A short brake application time is achieved by means of a 
large flow of hydraulic oil through the brake valve, but the 
greater the flow of hydraulic oil, the greater the excess 
pressure surge becomes . 

An object of the present invention is to produce a 

35 brake device, which is adapted to the various operating 
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conditions of a construction machine, so that machine 
jerking and noise are avoided when braking the machine. 

Another object of the invention is to produce a 
brake device that exhibits little sensitivity in gentle 
5 braking . 

This is achieved by a brake device of the type 
specified in the introductory part, in which a limiting 
element arranged in the first or second brake circuit limits 
the pressure and/or flow of the hydraulic oil when the brake 

10 valve is controlling the hydraulic oil from the pressure 
source to the brake members on the wheel axles. 

The limiting element helps to reduce the braking 
action on the one wheel axle at the commencement of the 
braking sequence, which thereby reduces the sensitivity of 

15 the brake device. When the driver depresses the brake pedal 
gently in order to brake gently, only a small flow of 
hydraulic oil, if any, will occur in the brake circuit that 
is fitted with the limiting element, while a large flow of 
hydraulic oil will flow in the brake circuit that is not 

20 fitted with a limiting element. Once a certain time has 
elapsed or once the hydraulic oil pressure has reached a 
predetermined limit, the pressure applied to the brake 
member on the wheel axle that had reduced braking action 
from the outset will increase the braking action on that 

25 wheel axle. In the event of emergency- stop braking, for 
example, all wheel axles of the vehicle will be braked 
immediately when the driver presses the brake pedal . 

The invention will be explained in more detail below 
with the aid of embodiments shown in the figures attached, 

3 0 in which 

Fig. 1 shows the hydraulic pressure as a function of the 
time taken to activate a known brake device, 



35 Fig. 2 shows a first embodiment of a brake device according 
to the present invention, 
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Fig. 3 shows a brake valve for the brake device according 
to the present invention, 

5 Fig. 4 shows a second embodiment of a brake device 
according to the present invention, 

Fig. 5 shows a third embodiment of a brake device according 
to the present invention, 

10 

Fig. 6 shows a fourth embodiment of a brake device 
according to the present invention. 

Figure 1 contains a graph showing how the hydraulic 

15 pressure varies when a known brake device is activated. The 
horizontal axis gives the time T and the vertical axis gives 
the pressure P. As stated in the introductory part of the 
specification, it takes a certain time tl to move a brake 
piston from an initial position to a position assumed by the 

20 brake piston when a brake lining, against which the brake 
piston presses, is bearing against a brake disc. When the 
brake piston is in this latter position the pressurization 
of the hydraulic oil against the brake piston commences, 
which leads to a powerful excess pressure surge in the form 

25 of a pressure pulse in the hydraulic oil. This 
pressurization takes place over a period of time t2 . The 
excess pressure surge gives rise to a brake shock, that is 
to say a powerful retardation of the machine in a short 
time, which the driver experiences as a jerk. It has also 

3 0 emerged that noise is generated in the brake device as a 
result of the said excess pressure surge. 

Figure 2 shows a first embodiment of a brake device 
1 according to the present invention. The brake device 1 
comprises a first brake circuit 2, which is coupled to a 

3 5 first brake member 4 on a first wheel axle 6 of a 
construction machine. The brake member 4 comprises a brake 
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piston 5 fitted to each wheel, which piston by way of one or 
more brake linings 7 interacts with a brake disc (not shown) 
connected to the wheel axle 6. The brake device 1 also 
comprises a second brake circuit 8, which is coupled to a 
5 second brake member 10 on a second wheel axle 12 of the 
machine. After application of the brake device the first 
and second brake circuits 2, 8 are independent of one 
another, which means that the pressure in one circuit 2, 8 
does not affect the hydraulic oil pressure in the other 

10 circuit 2, 8. If one circuit 2, 8 fails, the construction 
machine can still be braked by means of the other circuit 2, 
8. A pressure source 14 for hydraulic oil is coupled to the 
first and second brake circuit 2, 8. The pressure source 14 
may take the form, for example, of a hydraulic pump and/or 

15 one or more hydraulic accumulators (not shown) . A brake 
valve 16 is coupled to the first and second brake circuit 2, 
8, which brake valve 16 is designed to control the hydraulic 
oil from the pressure source 14 to the brake members 4, 10 
on the wheel axles 6, 12. A limiting element in the form of 

20 a sequence valve 18 is arranged in the second brake 
circuit 8. 

When the brake valve 16 controls the hydraulic oil 
from the pressure source 14 to the brake members 4, 10 on 
the wheel axles 6, 12, the sequence valve 18 will limit the 

25 hydraulic oil flow to the second brake member 10 if the 
pressure of the hydraulic oil falls below a predetermined 
pressure. This limiting may mean that little hydraulic oil, 
if any, flows through the sequence valve 18. The sequence 
valve 18 opens when the hydraulic oil pressure reaches a 

30 predetermined pressure, so that a large hydraulic oil flow 
through the sequence valve 18 occurs. The function of the 
sequence valve 18 can thus be likened to the function of a 
pressure-relief valve . 

When the brake device 1 is activated, the hydraulic 

35 oil in the brake members 4, 10 will be drained, which means 
that the hydraulic oil will flow in the direction away from 
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the brake members 4, 10 to the brake valve 16 and on to a 
tank 20. In order to achieve this, a first bypass line 22 
is connected over the sequence valve 18, so that hydraulic 
oil is allowed to bypass the sequence valve 18. A non- 
5 return valve 24 is arranged in the first bypass line 22, so 
that hydraulic oil is prevented from flowing through the 
first bypass line 22 in the direction towards the second 
brake member 10. 

According to a first embodiment the brake valve 16 

10 comprises a first and second valve 26, 28, which are acted 
upon by a brake pedal 30. When the brake pedal 30 is 
depressed, the first and second slide valves 26, 28 are 
opened, so that hydraulic oil flows from the pressure source 
14 towards the first and second brake members 4, 10. It is 

15 preferably the pressure in the first brake circuit 2 that 
influences the opening of the second slide valve 28, which 
is indicated by a duct 29 between the first brake circuit 2 
and the second slide valve 28. 

Alternatively, the first and second slide valves 26, 

2 0 2 8 together with the sequence valve 18 and the first bypass 

line 22 with the non-return valve 24 may be replaced by a 
brake valve 16', as shown in figure 3. The said brake valve 
16' comprises a first slide 32, which controls the flow of 
hydraulic oil in the first brake circuit 2, and a second 
25 slide 34, which controls the flow of hydraulic oil in the 
second brake circuit 8. The first slide 32 is arranged so 
as to control the second slide 34, so that the second slide 
34 opens the second brake circuit 8 when the pressure in the 
first brake circuit 2 has reached a predetermined pressure. 

3 0 The said predetermined pressure is determined by the spring 

force of a first spring 3 6 of the brake valve 16' . The 
first slide 32 is connected to the brake pedal 3 0 and when 
the brake pedal 3 0 is depres3ed, the first slide 32 will be 
displaced in the brake valve 16', so that the first brake 
35 circuit 2 is opened. A second spring 38, arranged between 
the first and second slide 32, 34, ensures that the second 
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slide 34 is not displaced by the first slide 32 from the 
outset. When the first slide 32 has been displaced so far 
that the first circuit 2 has been opened, the hydraulic oil 
in the first branch line 33 to the circuit 2 will pressurize 
5 the space between the slides 32, 34. When the pressure in 
the first circuit 2 overcomes the force of the first spring 
36, which acts on the second slide 34, the second slide 34 
will open the second circuit 8. A second branch line 35 in 
the second circuit 8 carries hydraulic oil to the end of the 

10 second slide 34, which faces the first spring 36. When the 
pressure in the second circuit 8 together with the force 
from the first spring 3 6 overcome the pressure in the first 
circuit 2, the second slide 34 will close the second circuit 
8. The pressure in the second circuit 8 will thereby become 

15 lower than the pressure in the first circuit 2 . The 
difference between the pressure in the first and second 
circuit 2, 8 depends upon the magnitude of the spring force 
of the first spring 36. The first spring 36 will thereby 
function as a limiting element. 

2 0 If the brake pedal 3 0 is only depressed a short way, 

in order to undertake gentle braking, only the first wheel 
axle 6 will be braked. When braking harder, the force of 
the first spring 36 must be overcome, so that both of the 
brake circuits 2, 8 are opened, which means that both of the 

25 wheel axles 6, 12 are braked. If one of the circuits 2, 8 
should fail and hydraulic pressure in one of the circuits 2, 
8 be absent when the brake device 1 is applied, the brake 
pedal 3 0 can be depressed to such a degree that the second 
spring 3 8 is compressed, which means that the second slide 

30 34 will also be displaced, so that the second brake circuit 
8 is opened. 

Figure 4 shows a second embodiment of the invention. 
In this embodiment a second bypass line 4 0 is arranged over 
the sequence valve 18. A restrictor valve 42, which means 
35 that a limited flow of hydraulic oil can always bypass the 
sequence valve 18, is arranged in the second bypass line 40. 
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By means of the limited hydraulic oil flow, the second brake 
member 10 will be slowly activated and will brake the second 
wheel axle 12 by gentle braking when the pressure of the 
hydraulic oil does not attain the predetermined pressure at 
which the sequence valve 18 opens. Retarded braking of the 
second wheel axle 12 is therefore achieved. 

According to a third embodiment, which is shown in 
figure 5, it is feasible to provide only the second brake 
circuit 8 with a restrictor valve 42' , so that retarded 
braking of the second wheel axle 12 occurs. The restrictor 
valve 42' here constitutes a limiting element. In this way 
brake shock is prevented in gentle braking of the machine. 
It is also feasible, according to a fourth embodiment in 
figure 6, to arrange the first bypass line 22 with a non- 
return valve 24 over the restrictor valve 42' in the second 
brake circuit 8. This achieves rapid draining of the second 
brake member 10 when the brake device 1 is deactivated. 

A brake device 1 with two brake circuits 2, 8 has 
been descried above. It is possible, however, to design the 
brake device 1 with three or more brake circuits. It is 
also possible to arrange the limiting element 18, 42' in the 
first brake circuit 2 rather than the second brake circuit 
8. The first wheel axle 6 may be a front axle and the 
second wheel axle 12 may be a rear axle of the machine, or 
vice versa. 
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Claims 

1. Brake device for a construction machine, comprising 
a first brake circuit (2) , which is coupled to a first brake 

5 member (4) on a first wheel axle (6) of the machine, a 
second brake circuit (8) , which is coupled to a second brake 
member (10) on a second wheel axle (12) of the machine, the 
first and second brake circuits (2, 8) being independent of 
one another, a pressure source (14) for hydraulic oil, which 

10 is coupled to the first and second brake circuit (2, 8), and 
a brake valve (16, 16')/ which is coupled to the first and 
second brake circuit (2, 8,), which brake valve (16, 16') is 
designed to control the hydraulic . oil from the pressure 
source (14) to the brake members (4, 10) on the wheel axles 

15 (6, 12), characterized by a limiting element (18, 36, 42') 
arranged in the first or second brake circuit (2, 8), which 
element limits the pressure and/or flow of hydraulic oil 
when the brake valve (16, 16') controls the hydraulic oil 
from the pressure source (14) to the brake members (4, 10) 

2 0 on the wheel axles (6, 12) . 

2. Brake device according to Claim 1, characterized in 
that the limiting element comprises a sequence valve (18) , 
which opens when the hydraulic oil pressure reaches a 

25 predetermined pressure, 

3. Brake device according to either of Claims 1 and 2, 
characterized in that the limiting element comprises a 
restrictor valve (42'), which limits the flow of hydraulic 

30 oil. 

4 . Brake device according to either of Claims 2 and 3 , 
characterized in that a first bypass line (22) is connected 
over the limiting element (18, 42') so that hydraulic oil is 

35 allowed to bypass the limiting element (18, 42') and that a 
non-return valve (24) is arranged in the first bypass line 
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(22) , so that hydraulic oil is prevented from flowing 
through the first bypass line (22) in the direction towards 
the brake member (4, 10) . 

5 5. Brake device according to Claim 2, characterized in 
that a second bypass line (40) is connected over the 
sequence valve (18) and that a restrictor valve (42) is 
arranged in the second bypass line (4 0) , so that a limited 
flow of hydraulic oil can bypass the sequence valve (18) . 

10 

6. Brake device according to Claim 1, characterized in 
that the brake valve {16') comprises the said limiting 
element (36) . 

15 7. Brake device according to Claim 6, characterized in 
that the brake valve (16') comprises a first slide (32), 
which controls the flow of hydraulic oil in the first brake 
circuit (2), and a second slide (34) , which controls the 
flow of hydraulic oil in the second brake circuit (8), which 

2 0 first slide (32) is arranged so as to control the second 
slide (34) , so that the second slide (34) opens the second 
brake circuit (8) when the pressure in the first brake 
circuit (2) has reached a predetermined pressure. 

25 8. Brake device according to Claim 7, characterized in 
that the limiting element comprises a first spring (36) , 
which acts on the second slide (34) 

9. Brake device according to any of the preceding claims, 
30 characterized in that a brake pedal (30) coupled to the 
brake valve (16, 16') is arranged so as to control the brake 
valve (16, 16' ) . 
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FIG. 5 
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Claims 

1. Brake device for a construction machine, comprising 
a first brake circuit (2) , which is coupled to a first brake 

5 member (4) on a first wheel axle (6) of the machine, a 
second brake circuit (8) , which is coupled to a second brake 
member (10) on a second wheel axle (12) of the machine, the 
first and second brake circuits (2, 8) being independent of 
one another, a pressure source (14) for hydraulic oil, which 

10 is coupled to the first and second brake circuit (2, 8), and 
a brake valve (16, 16'), which is coupled to the first and 
second brake circuit (2, 8,), which brake valve (16, 16') is 
designed to control the hydraulic . oil from the pressure 
source (14) to the brake members (4, 10) on the wheel axles 

15 (6, 12), characterized by a limiting element (18, 36, 42') 
arranged in the first or second brake circuit (2, 8), which 
element limits the pressure and/or flow of hydraulic oil 
when the brake valve (16, 16') controls the hydraulic oil 
from the pressure source (14) to the brake members (4, 10) 

2 0 on the wheel axles (6, 12) . 

2. Brake device according to Claim 1, characterized in 
that the limiting element comprises a sequence valve (18) , 
which opens when the hydraulic oil pressure reaches a 

2 5 predetermined pressure. 

3. Brake device according to either of Claims 1 and 2, 
characterized in that the limiting element comprises a 
restrictor valve (42'), which limits the flow of hydraulic 

30 oil. 

4. Brake device according to either of Claims 2 and 3, 
characterized in that a first bypass line (22) is connected 
over the limiting element (18, 42') so that hydraulic oil is 

35 allowed to bypass the limiting element (18, 42') and that a 
non-return valve (24) is arranged in the first bypass line 
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(22) , so that hydraulic oil is prevented from flowing 
through the first bypass line (22) in the direction towards 
the brake member (4, 10) . 

5 5. Brake device according to Claim' 2, characterized in 
that a second bypass line (4 0) is connected over the 
sequence valve (18) and that a restrictor valve (42) is 
arranged in the second bypass line (40) , so that a limited 
flow of hydraulic oil can bypass the sequence valve (18) . 

10 

6. Brake device according to Claim 1, characterized in 
that the brake valve (16') comprises the said limiting 
element (36) . 

15 7. Brake device according to Claim 6, characterized in 
that the brake valve (16') comprises a first slide (32), 
which controls the flow of hydraulic oil in the first brake 
circuit (2) , and a second slide (34) , which controls the 
flow of hydraulic oil in the second brake circuit (8) , which 

20 first slide (32) is arranged so as to control the second 
slide (34) , so that the second slide (34) opens the second 
brake circuit (8) when the pressure in the first brake 
circuit (2) has reached a predetermined pressure. 

25 8. Brake device according to Claim 7, characterized in 
that the limiting element comprises a first spring (36) , 
which acts on the second slide (34) 

9. Brake device according to any of the preceding claims, 
3 0 characterized in that a brake pedal (3 0) coupled to the 
brake valve (16, 16') is arranged so as to control the brake 
valve (16, 16'). 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-7 

pages 

pages 



. as originally filed 



filed with the demand 



, filed with the letter of 



the claims: 
pages 



pages 9-11 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 1 9 

, filed with the demand 



filed with the letter of 



*)*\ the draw ings: 
pages 1-3 
pages 
pages 



, as originally filed 



filed with the demand 



, filed with the letter of 



j 1 the sequence listing part of the description: 
pages 

pages 

pages 



. as originally filed 



filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

j | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 1 or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination w as carried out on the basis of the sequence listing: 

| | contained in the international application in written form. t 

£ j filed together w ith the international application in computer readable form. 

[" [ furnished subsequently to this Authority in written form. 

^ j furnished subsequently to this Authority in computer readable form. 

I 1 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | 1 The amendments have resulted in the cancellation of: 

| ] the description, pages 

1 | the claims, Nos. 

j j the draw ings, sheet/fig 



3-D 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 



Claims 1-12 
Claims 



YES 
NO 



Inventive step (IS) 



Claims 
Claims 



1 - 12 



YES 
NO 



Industrial applicability (IA) Claims 1-12 

Claims 



YES 
NO 



2. Citations and explanations (Rule 70.7) 



In the International Search Report, documents WO 9721574 Al , 
DE 4320390 Al and DE 19624548 Al are listed as category X 
document against various claims of the present application. 

Document WO 9721574 Al features in claims 1-3, a dual brake 
circuit, each equipped with an isolation valve and 
non-return valve. The latter opens up in the direction from 
the high pressure source to wheel brakes. Each pressure line 
is provided with a check valve. 

Document DE 4320390 Al features in claim 1 a multicircuit 
brake arrangement, whereby an aperture, placed in the inlet of 
the pressure medium is used to generate a pressure 
differential . 

Document DE 19624548 Al features an independent brake circuit 
in which there is a pressure limiter for the maximum operating 
pressure and limiting the possibility of pressure build up 
beyond this value. The pressure limiter is an overpressure 
valve . 

In response to the International search report the applicant 
submitted a set of amended claims according to Article 19. In 
claim 1, it is highlighted that the limiting element is 
adapted to limit the flow to the brake member up to a 
predetermined hydraulic oil pressure, and to open for a flow- 
through of hydraulic oil when the predetermined pressure is 
reached to achieve a delayed activation of the brake member. 
Claims 9-12 specify a method compliant with the brake device 
claimed in claims 1-8. 

• • • / ... 
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Supplemental Box 

(To be used w hen the space in any of the preceding boxes is not sufficient) 
Continuation of: BOX V 

By comparison with the content of the documents cited, it is 
thus obvious that the configuration of the braking device 
according to the amended claims differs significantly from the 
devices known previously. 

The conclusion in the light of the amendments submitted is 
that, the invention claimed in claims 1-12 of this application 
is considered to be novel, it involves an inventive step, and 
is considered to have industrial applicability. 
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Bromsanordning for en entreprenadmaskin 



Foreliggande uppfinning avser en bromsanordning for en entreprenadmaskin, innefat- 
tande en forsta bromskrets, som ar kopplad till ett forsta bromsorgan vid en forsta 
hjulaxel hos maskinen, en andra bromskrets, som ar kopplad till ett andra bromsorgan 
vid en andra hjulaxel hos maskinen, vilka forsta och andra bromskretsar ar oberoende 
av varandra, en tryckkalla for hydraulolja, som ar kopplad till den forsta och andra 
bromskretsen, och en bromsventil, som ar kopplad till den forsta och andra bromskret- 
sen, vilken bromsventil ar utformad att styra hydrauloljan fran tryckkallan till broms- 
organen vid hjulaxlarna. 

En entreprenadmaskin, sasom en hjullastare eller en dumper, maste forses med brom- 
sar, som ar anpassade till maskinens varierande egenskaper. I ett ytterlighetsfall skall 
en fullastad maskin kraftigt retarderas och i ett annat ytterlighetsfall skall samma ma- 
skin utan last mjukt inbromsas. For att maskinens forare skall kunna hantera maskinen 
maste retardationen av maskinen under alia driftsforhallanden kannas reglerbar och 
hanterlig. Ur ergonomisk synpunkt skall forarens kraft, som verkar pa bromspedalen, 
vara sa liten som mqjligt Reglerslaget hos bromspedalen skall ocksa vara sa litet som 
mqjligt. 

De bromssystem som hittills anordnats pa entreprenadmaskiner innefattar tva eller fie- 
ra av varandra oberoende bromskretsar, som styrs av en bromsventil. Bromsventilen ar 
kopplad till bromspedalen, som vid paverkan av en kraft fran foraren oppnar ventilen, 
sa att hydraulolja under tryck flodar till bromsorgan, som ar anordnade vid maskinens 
hjulaxlar eller hjul. Bromsorganen innefattar en kolv, som under trycket fran hydraul- 
oljan flyttas och pressar ett bromsbelagg 7 mot en bromsskiva. Nar foraren slapper 
bromspedalen upphor trycket pa bromskolven 5 och bromsbelagget 7 forskjuts till ett 
utgangslage med hjalp av returfjadrar. 

Nar foraren trycker pa bromspedalen och darmed oppnar bromsventilen tar det en viss 
tid att forflytta bromskolven 5 fran utgangslaget till det lage, som bromskolven 5 er- 
haller nar bromsbelagget anligger mot bromsskivan. Denna tid kallas for bromsens 
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anbringningstid. Nar bromskolven natt detta senare lage borjar trycksattningen av hyd- 
rauloljan mot bromskolven, vilket leder till en kraftig tryckoverslang i form av en 
tryckpuls hos hydrauloljan. Denna tryckoverslang ger upphov till ett bromshugg, det 
vill saga en kraftig retardation av maskinen under kort tid, som av foraren upplevs som 
5 en stot. Tryckoverslangen ger ocksa upphov till att komponenter i bromsorganen ut- 
satts for kraftiga pakanningar, vilket bland annat alstrar oljud. Stotarna och oljuden 
upplevs som irriterande av maskinens forare. 

Vid en mjuk bromsmanover maste kraften pa bromspedalen vara liten. Om maskinen 
10 fardas pa ett ojamnt underlag, sa att maskinen hoppar och rister, blir det svart for fora- 
ren att reglera bromsanordningen med bromspedalen, sa att en mjuk bromsmanover 
erhalls. Maskinens retardation kommer da att variera, varfor foraren upplever broms- 
anordningen svarreglerad. For att god reglerbarhet hos bromsanordningen skall erhal- 
las skall anbringningstiden vara sa kort som mojligt och tryckoverslangen vara sa liten 
15 som mojligt. Kort anbringningstid erhalls genom stort flode hos hydrauloljan genom 
bromsventilen, men ju storre flode hos hydrauloljan, desto storre blir tryckoverslang- 
en. 

Ett syfte med foreUggande uppfinning ar att astadkomma en bromsanordning, som ar 
20 anpassad for en entreprenadmaskins olika driftsforhallanden, sa att stotar och oljud hos 
maskinen undviks vid inbromsning av maskinen. 

Ett annat syfte med uppfinningen ar att astadkomma en bromsanordning, som uppvisar * 
Uten kanslighet vid mjuka inbromsningar. 

25 

Detta astadkommes med en bromsanordning av i inledningen angivet slag i vilken ett i 
den forsta eller andra bromskretsen anordnat begransningselement begransar hydraul- 
oljans tryck och/eller flode nar bromsventilen styr hydrauloljan fran tryckkallan till 
bromsorganen vid hjulaxlarna. 

30 



• 
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Begransningselementet bidrar till att bromsverkan vid borjan av inbromsningsforlop- 
pet minskar hos den ena hjulaxeln, vilket darmed minskar bromsanordningens kans- 
lighet Nar foraren trycker ner bromspedalen mjukt for att utfora en mjuk inbromsning 
kommer inget eller ett litet flode av hydraulolja att uppkomma i den bromskrets, som 
ar forsedd med begransningselementet, samtidigt som ett stort flode av hydraulolja 
kommer att floda i den bromskrets som inte ar forsedd med ett begransningselement. 
Efter det att en viss tid forflutit eller efter det att hydrauloljans tryck uppnatt ett forut- 
bestamt tryck kommer trycksattningen av bromsorganet vid den hjulaxel som fran 
borjan hade reducerad bromsverkan att oka bromsverkan pa denna hjulaxel. Vid ex- 
empelvis en panikbromsning kommer fordonets alia hjulaxlar att bromsas omedelbart 
nar foraren trycket pa bromspedalen. 

Uppfinningen skall i det foljande forklaras narmare med hjalp av pa bifogade figurer 
visade utforingsformer, pa vilka 

fig. 1 visar hydraultrycket som funktion av tiden vid aktivering av en kand bromsan- 
ordning, 

fig. 2 visar en forsta utforingsform av en bromsanordning enligt forehggande uppfin- 
ning, 

fig. 3 visar en bromsventil for bromsanordningen enhgt forehggande uppfinning, 
fig. 4 visar en andra utforingsform av en bromsanordning enhgt forehggande uppfin- 
ning, 

fig. 5 visar en tredje utforingsform av en bromsanordning enligt forehggande uppfin- 
ning, och 

fig. 6 visar en fjarde utforingsform av en bromsanordning enhgt forehggande uppfin- 
ning. 

Fig. 1 visar en graf over hur hydraultrycket varierar nar en kand bromsanordning akti- 
veras. Den horisontella axeln anger tiden T och den vertikala axeln anger trycket P. 
Sasom namnts i beskrivningsinledningen tar det en viss tid tl att forflytta en broms- 
kolv firan ett utgangslage till ett lage, som bromskolven erhaller nar ett bromsbelagg, 
mot vilket bromskolven pressar, anhgger mot en bromsskiva. Nar bromskolven befin- 
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ner sig i detta senare lage paborjas trycksattningen av hydrauloljan mot bromskolven, 
vilket leder till en kraftig tryckoverslang i form av en tryckpuls hos hydrauloljan. 
Trycksattningen sker under tidsperioden t2. Tryckoverslangen ger upphov till ett 
bromshugg, det vill saga en kraftig retardation av maskinen under kort tid, som av fo- 
5 raren upplevs som en stot. Det har ocksa visat sig att oljud uppkommer i bromsanord- 
ningen till foljd av namnda tryckoverslang. 

Fig. 2 visar en fbrsta utforingsform av en bromsanordning 1 enligt foreliggande upp- 
finning. Bromsanordningen 1 innefattar en fbrsta bromskrets 2, som ar kopplad till ett 

10 forsta bromsorgan 4 vid en fbrsta hjulaxel 6 hos en entreprenadmaskin. Bromsorganet 
4 innefattar en vid varje hjul anordnad bromskolv 5, som via ett eller flera bromsbe- 
lagg 7 samverkar med en pa hjulaxeln 6 forbunden bromsskiva (inte visad). Bromsan- 
ordningen 1 innefattar ocksa en andra bromskrets 8, som ar kopplad till ett andra 
bromsorgan 10 vid en andra hjulaxel 12 hos maskinen. Efter ansattning av bromsan- 

15 ordningen ar de fbrsta och andra bromskretsarna 2, 8 oberoende av varandra, vilket 
innebar att trycket i den ena kretsen 2, 8 inte paverkar hydrauloljans tryck i den andra 
kretsen 2, 8. Om den ena kretsen 2, 8 fallerar kan entreprenadmaskinen fortfarande 
bromsas med hjalp av den andra kretsen 2, 8. En tryckkalla 14 for hydraulolja ar 
kopplad till den fbrsta och andra bromskretsen 2, 8. Tryckkallan 14 kan exempelvis 

20 utgoras av en hydraulpump och/eller en eller flera hydraulackumulatorer (inte visat). 
En bromsventil 16 ar kopplad till den forsta och andra bromskretsen 2, 8, vilken 
bromsventil 16 ar utformad att styra hydrauloljan fran tryckkallan 14 till bromsorga- 
nen 4, 10 vid hjulaxlama 6, 12. 1 den andra bromskretsen 8 ar ett begransningselement 
i form av en sekvensventil 18 anordnad. 

25 

Nar bromsventilen 16 styr hydrauloljan fran tryckkallan 14 till bromsorganen 4, 10 vid 
hjulaxlama 6, 12 kommer sekvensventilen 18 att begransa hydrauloljeflodet till det 
andra bromsorganet 10 om trycket hos hydrauloljan understiger ett forutbestamt tryck. 
Denna begransning kan innebara att ingen eller lite hydraulolja flodar genom sekvens- 
30 ventilen 18. Sekvensventilen 18 oppnar nar hydrauloljans tryck uppnar ett forutbe- 
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stamt tryck, sa att ett stort hydrauloljeflode genom sekvensventilen 18 uppkommer. 
Sekvensventilens 18 funktion kan saledes liknas vid en overtrycksventils funktion. 

Nar bromsanordningen 1 avaktiveras skall hydrauloljan i bromsorganen 4, 10 draneras, 
5 vilket innebar att hydrauloljan skall stromma i riktning fran bromsorganen 4, 10 till 
bromsventilen 16 och vidare till en tank 20. For att astadkomma detta ar en forsta by- 
pass-ledning 22 ansluten over sekvensventilen 18, sa att hydraulolja medges att passe- 
ra forbi sekvensventilen 18. En backventil 24 ar anordnad i den forsta bypass- 
ledningen 22, sa att hydraulolja forhindras att floda genom den forsta bypass- 
10 ledningen 22 i riktning mot det andra bromsorganet 10. 

Enhgt den forsta utforingsformen innefattar bromsventilen 16 en forsta och andra slid- 
ventil 26, 28, vilka paverkas av en bromspedal 30. Nar bromspedalen 30 trycks ned 
oppnas den forsta och andra slidventilen 26, 28, sa att hydraulolja flodar fran tryck- 
15 kalian 14 mot de forsta och andra bromsorganen 4, 10. Foretradesvis ar det trycket i 
den forsta bromskretsen 2, som paverkar oppningen av den andra slidventilen 28, vil- 
ket antyds med en kanal 29 mellan den forsta bromskretsen 2 och den andra slidventi- 



20 Alternativt kan de forsta och andra slidventilerna 26, 28 samt sekvensventilen 18 och 
den forsta bypassledningen 22 med backventilen 24 ersattas med en bromsventil 16', 
som visas i fig. 3. Denna bromsventil 16' innefattar en forsta slid 32, som styr hyd- 
rauloljans flode i den forsta bromskretsen 2 och en andra slid 34, som styr hydraulol- 
jans flode i den andra bromskretsen 8. Den forsta sliden 32 ar anordnad att styra den 

25 andra sliden 34, sa att den andra sliden 34 oppnar den andra bromskretsen 8 nar trycket 
i den forsta bromskretsen 2 uppnatt ett forutbestamt tryck. Detta forutbestamda tryck 
bestams av fjaderkraften hos en forsta fjader 36 hos bromsventilen 16'. Den forsta 
sliden 32 ar forbunden med bromspedalen 30 och nar bromspedalen 30 trycks ned 
kommer den forsta sliden 32 att forskjutas i bromsventilen 16', sa att den forsta 

30 bromskretsen 2 oppnas. En mellan den forsta och andra sliden 32, 34 anordnad andra 
fjader 38 tillser att den andra sliden 34 fran borjan inte forskjuts av den forsta sliden 



len 28. 
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32. Nar den forsta sliden 32 har forskjutits sa langt att den forsta kretsen 2 oppnats 
kommer hydrauloljan i en forsta grenledning 33 till kretsen 2 att tiycksatta utrymmet 
mellan sliderna 32, 34. Nar trycket i den forsta kretsen 2 overvinner den forsta fjaderns 
36 kraft, som verkar pa den andra sliden 34 kommer den andra sliden 34 att oppna den 
andra kretsen 8. En andra grenledning 35 i den andra kretsen 8 leder hydraulolja till 
den ande av den andra sliden 34, som ar vand mot den forsta fjadern 36. Nar trycket i 
den andra kretsfen 8 tillsammans med kraften fran den forsta fjadern 36 overvinner 
trycket i den forsta kretsen 2 kommer den andra sliden 34 att stanga den andra kretsen 
8. Darmed kommer trycket i den andra kretsen 8 att bli lagre an trycket i den forsta 
kretsen 2. Skillnaden mellan trycken i den forsta och andra kretsen 2, 8 beror pa stor- 
leken hos den forsta fjaderns 36 fjaderkraft. Den forsta fjadern 36 kommer darmed att 
fungera som ett begransningselement. 

Om bromspedalen 30 enbart trycks ned en liten stracka, for att en mjuk inbromsning 
skall utforas, kommer enbart den forsta hjulaxeln 6 att bromsas. Vid en kraftigare in- 
bromsning maste den forsta fjaderns 36 kraft att overvinnas, sa att bada bromskretsar- 
na 2, 8 oppnas, vilket innebar att bada hjulaxlarna 6, 12 bromsas. Om en av kretsarna 
2, 8 skulle fallera och hydraultryck i en av kretsarna 2, 8 skulle saknas vid ansattning 
av bromsanordningen 1 kan bromspedalen 30 tiyckas ned sa pass mycket att den andra 
fjadern 38 sammanpressas, vilket medfor att aven den andra sliden 34 kommer att fbr- 
skjutas, sa att den andra bromskretsen 8 oppnas. 

I fig. 4 visas en andra utforingsform av uppfinningen. Vid denna utforingsform ar en 
andra bypass-ledning 40 anordnad over sekvensventilen 18. I den andra bypass- 
ledningen 40 ar en strypventil 42 anordnad, vilket innebar att ett begransat flode av 
hydraulolja alltid kan passera forbi sekvensventilen 18. Med hjalp av det begransade 
hydrauloljeflodet kommer det andra bromsorganet 10 att langsamt aktiveras och brom- 
sa den andra hjulaxeln 12 vid en mjuk inbromsning nar trycket hos hydrauloljan inte 
uppnar det forutbestamda trycket vid vilket sekvensventilen 18 oppnar. Saledes erhal- 
les en fordrqjning av inbromsningen av den andra hjulaxeln 12. 
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Enligt en tredje utforingsform, som visas i fig. 5, ar det tankbart att enbart forse den 
andra bromskretsen 8 med en strypventil 42 \ sa att en fordrojning av bromsningen av 
den andra hjulaxeln 12 uppkommer. Strypventilen 42' utgor har ett begransningsele- 
ment. Pa sa vis forhindras bromshugg vid mjuk inbromsning av maskinen. Det ar ock- 
sa tankbart att, enligt en fjarde utforingsform i fig. 6, anordna den forsta bypass- 
ledningen 22 med en backventil 24 over strypventilen 42' i den andra bromskretsen 8. 
Darmed erhalles en snabb dranering av det andra bromsorganet 10 nar bromsanord- 
ningen 1 avaktiveras. 

Ovan har en bromsanordning 1 med tva bromskretsar 2, 8 beskrivits. Det ar dock moj- 
ligt att utfora bromsanordningen 1 med tre eller flera bromskretsar. Det ar ocksa moj- 
ligt att anordna begransningselementet 18, 42' i den forsta bromskretsen 2 istallet for i 
den andra bromskretsen 8. Den forsta hjulaxeln 6 kan vara en framaxel och den andra 
hjulaxeln 12 kan vara en bakaxel hos maskinen eller omvant. 
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Patentkrav 

1. Bromsanordning for en entreprenadmaskin, innefattande 

en forsta bromskrets (2), som ar kopplad till ett forsta bromsorgan (4) vid en forsta 
hjulaxel (6) hos maskinen, 

en andra bromskrets (8), som ar kopplad till ett andra bromsorgan (10) vid en andra 
hjulaxel (12) hos maskinen, vilka forsta och andra bromskretsar (2, 8) ar oberoende av 



en tryckkalla (14) for hydraulolja, som ar kopplad till den forsta och andra bromskret- 
sen (2, 8), och 

en bromsventil (16, 16'), som ar kopplad till den forsta och andra bromskretsen (2, 8), 
vilken bromsventil (16, 16') ar utformad att styra hydrauloljan fran tryckkallan (14) till 
bromsorganen (4, 10) vid hjulaxlarna (6, 12), 
kannetecknad av 

ett i den forsta eller andra bromskretsen (2, 8) anordnat begransningselement (18, 36, 
42'), som begransar hydrauloljans tryck och/eller flode nar bromsventilen (16, 16') 
styr hydrauloljan fran tryckkallan (14) till bromsorganen (4, 10) vid hjulaxlarna (6, 



2. Bromsanordning enligt krav 1, kannetecknad av att begransningselementet inne- 
fattar en sekvensventQ (18), som oppnar nar hydrauloljans tryck uppnar ett forutbe- 
stamt tryck. 

3. Bromsanordning enligt nagot av kraven 1 eller 2, kannetecknad av att begrans- 
ningselementet innefattar en strypventil (42'), som begransar hydrauloljans flode. 

4. Bromsanordning enligt nagot av kraven 2 eller 3, kannetecknad av att en forsta 
bypass-ledning (22) ar ansluten over begransningselementet (18, 42'), sa att hydraul- 
olja medges att passera forbi begransningselementet (18, 42') och att en backventil 
(24) ar anordnad i den forsta bypass-ledningen (22), sa att hydraulolja forhindras att 
floda genom den forsta bypass-ledningen (22) i riktning mot bromsorganet (4, 10). 



varandra, 



12). 
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5. Bromsanordning enligt krav 2, kannetecknad av att en andra bypass-ledning (40) 
ar ansluten over sekvensventilen (18) och att en strypventil (42) ar anordnad i den 
andra bypass-ledningen (40), sa att hydraulolja med ett begransat flode kan passera 
fbrbi sekvensventilen (18). 

6. Bromsanordning enligt krav 1, kannetecknad av att bromsventilen (16') innefattar 
namnda begransningselement (36). 

7. Bromsanordning enligt krav 6, kannetecknad av att bromsventilen (16') innefattar 
en forsta slid (32), som styr hydrauloljans flode i den fbrsta bromskretsen (2) och en 
andra slid (34), som styr hydrauloljans flode i den andra bromskretsen (8), vilken for- 
sta slid (32) ar anordnad att styra den andra sliden (34), sa att den andra sliden (34) 
oppnar den andra bromskretsen (8) nar trycket i den fbrsta bromskretsen (2) uppnatt ett 
forutbestamt tryck. 

8. Bromsanordning enligt krav 7, kannetecknad av att begransningselementet inne- 
fattar en forsta fjader (36) 5 som verkar pa den andra shden (34). 



9. Bromsanordning enligt nagot av foregaende krav, kannetecknad av att en till 
bromsventilen (16, 16') kopplad bromspedal (30) ar anordnad att styra bromsventilen 
(16, 16'). 
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Sammandrag 

Uppfrnningen avser bromsanordning (1) for en entreprenadmaskin, innefattande 
en forsta bromskrets (2), som ar kopplad till ett forsta bromsorgan (4) vid en forsta 

5 hjulaxel (6) hos maskinen, en andra bromskrets (8), som ar kopplad till ett andra 
bromsorgan (10) vid en andra hjulaxel (12) hos maskinen, vilka forsta och andra 
bromskretsar (2, 8) ar oberoende av varandra, en tryckkalla (14) for hydraulolja, som 
ar kopplad till den forsta och andra bromskretsen (2, 8), och en bromsventil (16, 16'), 
som ar kopplad till den forsta och andra bromskretsen (2, 8), vilken bromsventil (16, 

io 16') ar utformad att styra hydraxiloljan fran tryckkallan (14) till bromsorganen (4, 10) 
vid hjulaxlarna (6, 12). Den forsta eller andra bromskretsen (2, 8) innefattar begrans- 
ningselement (18, 42'), som begransar hydrauloljans tryck och/eller flode nar broms- 
ventilen (16, 16') styr hydrauloljan fran tryckkallan (14) till bromsorganen (4, 10) vid 
hjulaxlarna (6, 12). 
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